The study was performed to study the effect of producing ethanol from molasses or sugarcane juice to blend with gasoline and produce E10 fuel for the Fijian car fleet. Two cases were developed to assess the economic and environmental impacts of producing ethanol from these feedstocks and blending with imported motor spirit. It was found to offer many benefits such as Fiji can earn approximately FJ$ 7.2 million and save 22,730 tCO 2 emissions annually with providing employment to many. The continuous increase in the importation of motor spirit demands the biofuel policy to be reviewed to encourage (E10) blending locally. Conversion of sugarcane juice to ethanol directly could sustain the current income generated from sugar and molasses exported. This sounds to be future solution to sustain the industry after the end of EU sugar quota and if the sugar price offered thereafter are not profitable. 
Introduction
Fijian sugar producers are more likely to face increasing difficulties owing to competitions in their sugar markets and the likely reduction in the price of export sugar owing to the announcement by the EU that the current sugar quota for ACP countries including Fiji will end in September 2017 (Chaudhary, 2013; Sugar Online, 2015) . This has encouraged developing countries like Fiji to analyse the prospect of generating substantial income to support the industry from other uses of sugarcane such as ethanol production and exporting electricity from cogeneration to the grid. This will also be consistent with the global initiative of climate change mitigation by reducing greenhouse gas (GHG) emissions, as the production of ethanol and enhanced cogeneration facilities to export power to electricity grid will replace the amount of fossil fuels usage in Fiji. A study carried out by Chandra and Hemstock (2015) reveals that sugarcane in Fiji has a theoretical energy potential of 29.8 PJ from sugarcane residue (SCR) consisting of bagasse, tops and leaves and 12.8 PJ from food (consumed as sugar). The study also highlighted that 59% of total biomass energy available in Fiji was from sugarcane alone. In Australia, sugarcane is recognised as the largest potential source of useful biomass, which can contribute significantly to renewable energy and mitigate country's GHG emissions (Renouf et al., 2013) . Sugarcane has a huge global potential, with low investment. Brazil was able to increase ethanol production and productivity, cogeneration and food production in large scale, with policy support and improved management practices. The Fiji Sugar Corporation (FSC) and the Government of Fiji are committed to support the sugarcane industry owing to its socio-economic importance and the industry's potential to produce sugarcane-based clean and renewable energy (Agritrade, 2013; Bainimarama, 2013; ACP, 2013) . Sugarcane ethanol is produced extensively in Brazil, which was the largest producer of ethanol until 2005 and is still the largest exporter of ethanol in the world. Sugarcane has more ethanol yield than corn, as sugarcane can produce 45% more ethanol from the same land area (Crago et al., 2010) . The development of sugarcane bioenergy industry does not pose any land threat or food security issues for Fiji, as some land that was once under sugarcane is now idle owing to the expiration of native land leases. In the year 2000, the total land area harvested was 66,000 ha but from 2000 to 2013, the total land area harvested (hectares) declined by 42% (Fiji Bureau of Statistics, 2015a) and these lands are either idle or used for some other purpose. Even though there are land tenure issues, such as difficulties in getting lease renewed, which brings insecurity to farmers, diversification will increase the current sugarcane price offered to farmers, provide added employment and will help to reduce the importation cost of motor spirit, which will lead to safer sources of energy for our environment.
From 2001 to 2014, the total registered vehicles annually in Fiji increased by 59% (Fiji Bureau of Statistics, 2015b) . This increased the demand for petroleum-based fuels, which are currently imported. In 2014, Fiji imported 876 million litres of petroleumbased fuel as shown in Figure 1 . This not only has an impact on the economy and foreign exchange, but also has adverse impact on the environment.
To reduce the dependence on conventional energy, Fiji is empowering itself to use renewable energy sources comprising hydropower, solar, wind, biomass (bagasse) and the biofuel. As depicted in Figure 2 , the energy demand in transport sector is the largest category, representing 42% of total consumption because transportation does include a lot of sea transportation as Fiji is made of 300 islands of which 110 islands are inhabited and this requires a lot of sea transportation. In addition, heavy trucks are used to transport sugarcane to mills during crushing season and most of the time they travel long distances. These could be the reasons why transportation has the highest energy demand. The substitution of fossil fuels for transportation by renewable resources such as biodiesel (from coconut oil) and bioethanol (from sugarcane) can relatively have large impact on the reduction of Fiji's GHG emissions. Currently, Fiji has seven biodiesel plants, which have commissioned the islands of Koro, Rotuma, Cicia, Vanuabalavu, Lakeba, Rabi and Gau. These mills were set up to support the communities in terms of providing consistent supply of clean green fuel, which will uplift the standard of living through the provision of economic activity associated with the mill. These plants are producing biofuel from copra (DOE, 2015) . However, production of bioethanol is still at 'feasibility study' stage in Fiji. The main source of feedstock identified for bioethanol is molasses; however, ethanol potential from sugarcane juice is also briefly analysed in this paper. Currently, molasses is 95% exported and remaining is used locally (Khan, 2011) .
In consideration of this, along with the need for energy security and the need for securing stable future for Fiji's sugar industry, an interest is generated in local sugar industry and in stakeholders to consider using the facilities available or implement new facilities in local mills to produce ethanol and electricity. In regard to this, FSC has commissioned a new cogeneration plant in the Labasa mill, which will generate 10 MW and is expecting to operate a 40-MW cogeneration plant in Rarawai mill by 2017 (Peters, 2015; FSC, 2015; Drauna, 2015) . However, the plans to generate bioethanol are still in the study and planning stage. Source: Chandra and Hemstock (2015) The five-year annual average production from year 2010 to year 2014 was 1.82 million tonnes as presented in Figure 3 . It was noted that Rarawai mill located in Ba has the highest production. Labasa, which is the only mill in the northern island of Fiji known as Vanua Levu, has significant production contribution and the farmers in Labasa are heavily dependent on the sugarcane industry. Diversification into energy generation will have significant impact on these four areas and even if the Penang mill (in Rakiraki) is not upgraded for energy diversification at the initial stage looking at its production rate, the feedstock for energy generation can be transported to the very nearby Penang mill for processing. Most importantly, it should be noted that except Lautoka mill, which is located in Lautoka city, the other three mills are located in the small towns, which are heavily driven by agricultural sector. Thus, any improvement in the income of farmers will have significant impact on the livelihood of many in these areas.
A study carried out in Nepal reveals that molasses-based ethanol (MOE) has net energy value (NEV) of -13.05 MJ/L and net renewable energy value (NREV) of 18.36 MJ/L. The positive value of NREV indicates that a low amount of conventional fuels are needed to produce 1 L of MOE but a negative NEV indicates that the total energy required (both fossil and renewables) to produce ethanol is greater than its own final energy content. It was also observed that the renewable energy contribution amounts to 91.7% to produce 1 L of MOE since most of the operations are running with the use of bagasse and biogas except in sugarcane farming where fossil fuels are used (Khatiwada and Silveira, 2009 ). Source: Naidu (2015) The life-cycle study carried in Malawi reveals that the GHG emission from sugarcane ethanol production is 0.116 kgCO 2eq /MJ of ethanol. It was discussed that to improve the carbon footprint, the treatment of vinasse (spent wash) stored in open ponds should be discontinued, as this releases large amount of methane (Dunkelberg et al., 2013) . Instead, methane should be stored as biogas for other energy use. In Brazil, vinasse was used in sugarcane cultivation areas by an environmentally controlled fertirrigation process, which eliminated the need for potash fertilisers (Coelho et al., 2006) . However, another study carried out (Moraes et al. in Sarker et al. (2016) ) states that in sugarcane-based plants, the anaerobic digestion of vinasse for biogas use could have higher profits than use in traditional fertirrigation. Therefore, both options can be opted for Fiji. A study carried out in Mexico indicates that the GHG emissions from sugarcane ethanol is 36.8 kgCO 2eq /GJ and in Brazil is 27.5 kgCO 2eq /GJ and indicates that major contributors of these emission are related to farming practices. Different farming practices will have different emissions (García et al., 2011) . All other energy used to produce ethanol are from bagasse and biogas, which are both renewable and by-product of sugar and ethanol.
The similar emissions are expected to be in Fiji as well for ethanol; however, these emissions are still taking place with the current farming practices with no ethanol production. The aim of this paper is to study how sugarcane can positively contribute to the economic and the environment if we utilise the current products of sugarcane, which are molasses and juice to produce ethanol without affecting the local consumption of sugarcane and molasses. More specifically, this paper looks at economic benefits, emission mitigation potential and contribution towards reduction in the use of nonrenewable energy (NRE) by use of sugarcane products to produce energy. The preparation towards production of ethanol will not change the farming practice, which is assumed to be the major GHG emission contributor in the life cycle of ethanol as noted in the literatures. However, it is anticipated that ethanol production from sugarcane (molasses or juice) will have a positive impact on the NREV and this will also reduce the GHG emissions. However, by-products of ethanol, which is vinasse (spent wash), have to be treated or digested in a manner that can boost the NREV by production of (methane) biogas (Moraes et al., 2015) .
Methods

Overview
Three cases as represented in Figure 4 were studied for producing bio-materials, biofuels and bio-energy from Fiji's sugarcane. The first case is a reference case (existing case) and other two are hypothetical (proposed). The changes in the economic benefit and environmental impacts that could result from the implementation of the two proposed cases were analysed relative to the reference case. The reference case is based on current sugarcane production process practised in Fiji. The sugarcane production in Fiji is based on advance cropping practice, which includes use of machine for land preparation, crop cultivation and harvesting, use of fertilisers, application of chemicals to control weeds as well as the use of traditional practices where bullocks are used for land preparation, cultivation and manual cane harvesting.
The proposed cases are hypothetical; established to test the economic feasibility including environmental effects of diversification. Case-1 was proposed with consideration that the current sugar production for local consumption and export will take place as usual. The production of molasses will be as usual but instead of current export, these molasses will be converted into ethanol for local consumption and the existing local consumption of molasses will be as usual. Case-2 was proposed with consideration that sugar and molasses will be only produced for local consumption. The surplus cane juice will be used to produce ethanol directly, which will be used locally and exported.
The aim of these hypotheses is to understand how value-adding to molasses and using juice to produce ethanol will affect the Fijian economy and the environment. The existing scale of cane growing and the cane-growing practices will remain unchanged, as diversified cases only involve utilisation of co-products. The diversified case also does not alter the local consumption requirement of sugar and molasses. The theoretical analysis of Case-1 was carried out by analysing the amount of molasses exported and its contribution to the economy and alternative calculations were carried out to estimate how much ethanol could be produced instead of exporting molasses. The importation of motor spirit was also considered and analysed to quantify how much ethanol will be required for an E10 blending on the imported motor spirit. The surplus ethanol after 10% blending is considered for export at the current market price and the replaced motor spirit (10%) is calculated as a reduction in the use of NRE and in import bills. Ten percentage ethanol blend in gasoline does not require any engine changes. The industrial cost for production of ethanol was also considered and the overall income generated by production and blending of ethanol from molasses was compared with the income generated by exporting of molasses and how it will affect the GHG emissions. Case-2 was analysed in consideration that local consumption of molasses and sugar will remain unchanged and instead of producing sugar for export, the juice will be used for production of ethanol. The produced ethanol will be used locally in the introduced flex-fuel vehicles and the surplus will be exported. It is assumed that the flex-fuel vehicles will run on ethanol, which will reduce the demand of the motor spirit.
Data sources
The following approach was utilised to estimate the total theoretical ethanol potential:
• Data on sugarcane and molasses production were obtained from FAOSTAT (2016), FSC (Khan, 2011) and Fiji Bureau of Statistics (2011 Statistics ( , 2013 .
Production data (Sugarcane and molasses)
Sugarcane and molasses production data consist of annual average for the years 2003 -2012 (FAOSTAT, 2016 . Using other sources (Fiji Bureau of Statistics, 2013; Khan, 2011) , the data sources were verified to provide more inclusive assessment. Production data of bagasse, press-mud, sugar and molasses were obtained from local sugar mill's production departments:
• 10-year annual average sugarcane yield is 45 t ha -1
• Bagasse% of cane: 24-30% varies on cane quality, variety and growing conditions (Charan, 2015) • Press-Mud% of cane: 2-5% varies on the quality of cane, i.e., extraneous matter coming in with the cane in the form of trash, roots and dirt (Charan, 2015) • Tonnes cane to tonnes sugar ratio (TCTS): 7-10 tonnes cane required to make 1 tonne sugar depending on cane quality and factory efficiencies (Charan, 2015) .
• Molasses% of cane: 3.5-7.0% depending on impurity loading and quality of cane (Charan, 2015) .
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GHG emission factors
The following GHG emission factors presented in Table 1 are obtained from works published previously. In this paper, the average of three gasoline GHG emission factors (2.91 kgCO 2eq /L) will be used. 
General assumptions
The following assumptions apply throughout unless otherwise stated.
• Only sugarcane and molasses were considered for ethanol production. Bagasse is only used for cogeneration. ) (Silalertruksa and Gheewala, 2010; Nguyen et al., 2009 ).
• Ethanol yield per unit mass of sugarcanes is assumed, as 1 t of sugarcane can produce a minimum of 70 L of ethanol (Silalertruksa and Gheewala, 2010; Sriroth, 2011; Thammanomai, 2014) .
• Local consumption of molasses and sugar is approximately 5423 and 30,000 t, respectively (FBC, 2012; Khan, 2011) .
• The energy content of 1 L of ethanol is equal to 0.65 L of gasoline and gasoline's fuel-cycle GHG emissions are assumed to be 2.918 kgCO 2 eq. L -1 (Silalertruksa and Gheewala, 2010; Nguyen et al., 2007 (Ramjeawon, 2008; Khatiwada et al., 2016; Khatiwada and Semida, 2011) and trash: 0.087 kgCO 2eq kg -1 (Khatiwada et al., 2016; Macedo et al., 2008 ).
• GHG emission from producing raw sugar: 0.55 kgCO 2eq kg -1 (Yuttitham et al., 2011) .
• 1 USD = 2 FJD.
Results and discussion
Sugarcane and molasses production
Average annual production of Fijian sugarcane for 10 years (2004-2013) totalled 2,309,500 t; however, it was noted that from 2006 to 2010 the sugarcane production declined continuously. The immediate three-year annual average from 2013 totalled 1,750,666 t and it represents realistic production ability of the sugar industry for at least next couple of years. Molasses and sugar percentage of cane were inversely proportional, and from 2010, the production of sugar from cane (conversion) was noted to be continuously increasing; however, the sugarcane and molasses production noted an overall decline. A significant decline in production of sugarcane was noted after 2006 as shown in Figure 5 and this could be the result of political instability in the country.
Field study in Labasa (northern island of Fiji) indicated that the decline in sugarcane production in this region was not only due to land lease renewal issues but also the cost of farming (labours, fertilisers, land preparation) had increased. The most important problem is shortage of cane cutters. Overall, the farmers are expecting higher payment per tonne of cane to be profitable, which might attract new farmers or retain existing farmers and encourage them to achieve long-term production improvements. Therefore, diversification of sugarcane into bioenergy generation will lead to more income for the farmers, which will be encouraging to new and young farmers to invest in sugarcane farming leading to increase in the sugarcane production. The implication of increased production would be beneficial to the industry, as this would increase energy generation through burning of bagasse and increased molasses production, which would be used for ethanol production. The major implication would be creation of employment and improved livelihood of ordinary population dependent on sugarcane industry. 
Ethanol production potential
The ten-year annual average ethanol production from sugarcane juice totalled 143,815,000 L as represented in Figure 6 , which also accounts for the production of 30,000 t of sugar for local consumption, which will be extracted from the sugarcane juice before the rest is converted to ethanol. In comparison, the ten-year annual average for ethanol from molasses totalled 26,269,250 L, which also accounts for 5423 t of molasses for local consumption. Figure 6 represents the ethanol production potential from the two feedstocks. The choice of converting molasses to ethanol is preferred when compared with sugarcane juice because ethanol from molasses will meet the 10% blending demands with the surplus exported until such time as the ethanol demand cannot be met by molasses alone. Also, Fiji is still exporting sugar, which is the backbone of the industry. Should the price of sugar fall below the level needed for industrial profitability, Fiji can start producing ethanol from sugarcane juice. However, the trend shown in Figure 6 depicts that the sugarcane production is continuously declining and this will affect our potential for ethanol if not maintained or improved with current production rate.
On the other hand, to establish the ethanol requirement in Fiji (E10 blend), it was noted that Fiji imported an average of 92.2 million litres of motor spirit annually (10-year annual average) as shown in Figure 7 , and looking at the possibility of a 10% ethanol blend (E10) with motor spirit from locally produced ethanol from molasses, Fiji can reduce imports by 9.2 million litres of motor spirit if current practices are assumed to continue in future. Considering the 2014 cost of importation ($1.48/l of motor spirit), Fiji can save approximately $13.7 million dollars in foreign currency. Figure 7 represents the 10-year import quantity for motor spirit with forecast up to year 2020, which indicates that the demand for motor spirit will continue to increase as a result of increasing imports of motor vehicles. The imported motor spirit is forecasted to increase from 2014 to 2020 by 17.6%. This means that the carbon emissions (2014-2020) will increase by 59,572 tonnes of CO 2eq . Annual average (2010-2014) production as shown in Table 2 indicates that Fiji has exported molasses at a price of FJ$20,245,000 and converting this into ethanol could generate value of FJ$ 27,508,565. This is a result of saving on the importation of motor spirit (on the landed cost of motor spirit) by having E10 blend and the surplus can be exported or sold for other usage. Molasses to ethanol industrial cost (excluding feedstock cost) was also taken into consideration and described in Table 2 . The profit of FJ$ 7.2 million from ethanol conversion is equivalent to employing 450 employees at above poverty threshold (FJ$16,000). Since molasses is a by-product of the sugar process and can be regarded as available to factory without added current cost, only refinery/conversion cost from the published literature is taken into consideration. This cost is assumed to have included costs of labour, operations and maintenance. However, a significant amount of capital investment would be needed to upgrade factories and install state-of-the-art equipment. The assumed capital costs for an ethanol distillery are in the range of FJ$100-160 million (Hira, 2011; García and Manzini, 2012) . Since Fiji has four sugar mills, it would be uneconomical to install four ethanol distilleries. Therefore, the distillery plant could be installed in Penang or Rarawai mill. Since Penang is the least sugarcane processing mill and any production improvement will create employment in that area, however, the disadvantage would be that this mill will not have enough steam to meet the demands of a distillery plant compared with Rarawai mill, which is processing the largest sugarcane and is expected to have enough bagasse since this mill is not exporting the surplus electricity to grid. The other two mills, Labasa and Lautoka, are exporting electricity to grid. The current fuel standards in Fiji specify that petrol (gasoline) can contain 10% volume by volume ethanol maximum (Trade Standards, 2007) but at present the fuels imported do not contain ethanol. Fiji has recently introduced hybrid cars and the introduction of flex-fuel vehicles should also be considered by the authorities if Fiji wants to develop and sustain its ethanol industry. The present demand of ethanol (E10 blend) can easily be met by molasses, which is currently exported. Fiji currently imports 115.5 million litres of motor spirit. The ethanol required for an E10 blend can easily be met by ethanol produced from molasses derived from current sugarcane production if the revised policy and flex fuel vehicles are introduced. Table 4 shows fiveyear average of the ethanol production potential from proposed Cases-1 and 2. The current exportation of molasses and sugar generates around FJ$168 million. However, the use of sugarcane juice (case-2) will produce 106,246,000 million litres of ethanol having an export value of FJ$ 184.4 million and conversion cost of FJ$ 34.2 million.
GHG emissions and mitigation potential
Sugarcane involves many processes from cultivation to milling, which results into substantial emissions; however, these emissions can be mitigated using advanced technologies to displace the use of NRE with the use of sugarcane-based energy. The emissions result from the use of machines for land preparation, fertilisers for growth, transportation and milling. Burning of cane and trash is a problem as well, but it does not have real net effect on the emissions. This section will focus only on environmental impacts of cane burning, bagasse combustion and production of ethanol using proposed cases-1 and 2 (Figure 4 ) though cane burning and bagasse combustion does not have net effect on emissions, as this CO 2 emitted will be re-absorbed by the next crop.
On an annual average (2010-2014), 1,772,944 t of sugarcane was produced and 29% of cane was burnt before harvest, which emitted 6262 tCO 2eq . Mostly, these canes were not burnt by farmers but were the act of others. Farmers are noted to be hesitant in burning their cane because it required immediate harvesting and transportation to mill, which is sometimes very difficult, and as a result, burnt cane does not attract optimum payment. On the other hand, it was noted that approximately 35% farmers burned the trash after cane harvest, which emitted 5366 tCO 2eq . The rest of the trash is left in the field for mulching and decomposition, which emitted 2061 tCO 2eq .
Second, a total of 531,883 t of bagasse was also produced in the process of producing sugar. The bagasse was used in combustion for sugar processing as well for cogeneration. In this process, 13,297 tCO 2eq was emitted. Owing to lack of data available, it is was difficult to determine how much energy was produced from bagasse for grid electricity, but it is assumed that similar emissions from bagasse will occur for proposed cases-1 and 2; however, the trade-offs of bagasse-powered electricity need to be considered that reduces the use of diesel and its associated emissions.
Moreover, the environmental impact of converting sugarcane molasses and juice into ethanol is represented in Tables 3 and 4 , respectively. A negative result in Table 4 indicates an environmental benefit or reduction in usage relative to reference case whereas a positive result indicates an actual impact and usage for that particular case. The majority of the water and land are linked with cane growing, and in this study the focus is only on diversification process, which involves industrial process. In ethanol production (industrial process), water will be required in the following process: juice cooling 1 m 3 tc -1 , fermentation cooling 3 m 3 tc -1 and condenser cooling 4 m 3 tc -1 (Moreira, 2007) . Table 2 Potential implication of converting molasses into ethanol -Case 1 A = Tonnes of CO 2 emission from use of all motor spirit imported in Fiji. B = Tonnes of CO 2 emission from production and use of 10% ethanol extracted from Molasses which will be blended to imported motor spirit. C = Tonnes of CO 2 emission from production and use of motor spirit (90%) that will be blended with 10% local ethanol. D = Tonnes of CO 2 emission from production and use of blended fuel (10% ethanol & 90% Motor Spirit). E = Tonnes of CO 2 emission that can be avoided by motor spirit 90% -ethanol 10% blending. 297,283 -22,730 -270,084 This indicates that 14,183,552 m 3 of additional water is required for ethanol production as proposed in diversified cases. However, this does not add to water footprint, as water is recycled in all these processes. On the other hand, a study carried out by Renouf et al. (2013) indicates that ethanol produced from molasses will have -0.017 m 3 tc -1 impact on water footprint, as wastewater is treated in the process. Therefore, it is assumed that the diversified cases proposed do not affect water footprint.
The production of ethanol and blending with imported motor spirit will lead to substantial saving in GHG emissions as presented in Tables 3 and 4 , respectively. The current use of imported motor spirit is emitting 297,283 tCO 2eq . Production of local ethanol as proposed in cases-1 and 2 will result in emission of 6998 tCO 2eq and 27,199 tCO 2eq . However, the net impact on environment considering the production of ethanol and displacement of gasoline in proposed cases-1 and 2 relative to reference case will be -22,730 and -270,084 tCO 2eq , respectively. Likewise for cases-1 and 2, the use of NRE will reduce by 329 TJ and 3289 TJ, respectively.
Conclusion
The two proposed diversified cases studied in this paper show that ethanol produced from both these cases could achieve considerable economical and environmental benefits such as reduction in the use of NRE and reduction in GHG from avoided importation and use of NRE. The proposed scenarios show that shifting from export of molasses to local utilisation for ethanol production can generate additional income of FJ$ 7.2 million (case-1), which will have positive impact on farmers and will encourage farmers to increase production of sugarcane for higher returns. The increase in sugarcane production will not threat natural forest, as abandoned or underutilised lands will be used first to increase production. In addition, distilleries will provide added jobs, which are much needed for many in Fiji. Vinasse, a by-product of ethanol, could either be used as fertilisers or for the production of biogas. The actual economical and environmental benefits of vinasse usage have not been explicitly discussed in this paper and it can be an important area for future studies. The current income generated from exportation of sugar and molasses can even be sustained if sugarcane juice is diverted to ethanol directly as proposed in case-2. This option presented herein offers large reductions in emissions and use of NRE. However, there is a huge capital cost required for installation of distillery plant but this investment will bring economic stability in the sugar industry. Fiji also needs to strengthen its biofuel policies and focus on introducing compulsory local 10% blending and flex-fuel vehicles if the sugar industry is focusing on ethanol production with long-term sustainability. It is recommended that further studies should be conducted to discuss explicitly; the capital investment cost needed and how policy change will contribute towards this sustainable development. Sugarcane is noted to have a global potential and sustainable investment. In this regard, Fiji already has established sugar industry, which should be managed and operated towards a global target of diversification of sugar industry into energy industry. Appropriate policies and roadmap need to be devised to realise these goals.
